Introduction {#sec1_1}
============

Marinesco-Sjögren syndrome (MSS; OMIM No. 248800) is an autosomal recessive hereditary ataxia syndrome characterized by cerebellar ataxia, hypotonia, cataracts, and intellectual disability \[[@B1]\]. Although these are the main symptoms, there are a range of other clinical features associated with this condition in some families, including hypogonadotropic hypogonadism, skeletal abnormalities, and microcephaly \[[@B2]\]. The only gene known so far to be associated with MSS, *SIL1*, was discovered by two independent teams simultaneously \[[@B2],[@B3]\]. SIL1 plays a vital role in the translocation of proteins into the endoplasmic reticulum (ER). Studies in mouse models have shown a function for SIL1 as a nucleotide exchange factor for the ER chaperone protein BiP, as well as in ER stress-induced apoptotic signaling and the ER-associated degradation (ERAD) pathway, again via its interaction with BiP \[[@B4],[@B5]\]. Hence, we report a consanguineous Emirati family affected with MSS with a novel mutation in the *SIL1* gene.

Case Report {#sec1_2}
===========

The proband was a 12-year-old male child, the youngest child of first-cousin healthy parents, who presented with developmental delay, speech delay, ataxia and bilateral cataracts. He was born at term through normal vaginal delivery following an uncomplicated pregnancy with a birth weight of 3.5 kg. There were no postnatal problems. At 12 years his weight was 33 kg (10th to 25th centile), height was 147 cm (25th centile), and head circumference was 53 cm (50th to 75th centile). The parents reported that he was an active and cooperative boy. He had subtle dysmorphic features, including bushy eyebrows and a flat mid face with a high arched palate. He had an ataxic gait, with dysmetria, intention tremor and dysdiadochokinesia. A convergent squint was present in the left eye. His muscle tone was normal and deep tone reflex was elicited. Pectus carinatum was observed, and the patient was noted to have bilateral clinodactyly of the fifth fingers as well as flat feet. A skeletal survey was normal, except for a mild kyphosis seen at the lower thoracic spine. He was able to stand with support, and walked with support with an ataxic gait. A developmental assessment at 8 years of age showed that he was able to say full sentences, but with poor articulation, and needed help with dressing and feeding. At 6 years of age a pelvic ultrasound had detected a left undescended testis, for which he had undergone orchidopexy. He had also been diagnosed with infantile bilateral cataract, which had been surgically corrected.

X-ray computer tomography and magnetic resonance imaging of the brain revealed cerebellar atrophy with a dilated 4th ventricle (fig. [1](#F1){ref-type="fig"}). All other investigations were normal and the family history was unremarkable. The patient\'s four living siblings were all healthy. The mother had had one spontaneous abortion. Based on the clinical features, a tentative diagnosis of MSS was made.

Informed written consent was obtained and genomic DNA was extracted from the patient and both of his parents. Ten milliliters of venous blood was drawn from each of the individuals and sampled in EDTA tubes. The coding region of exons 2--10 and the exon-intron boundaries of the *SIL1* gene were amplified by polymerase chain reaction (PCR) and sequenced directly by Bioscientia (Ingleheim, Germany). The resulting sequence data was compared with the reference sequence NM_022464. For confirmation of the results, an independent PCR product was sequenced, also by Bioscientia.

The sequencing of *SIL1* revealed a homozygous deletion from the 5′ untranslated region (UTR; c.-197) to exon 1 (c.90). Instead of the deleted bases, there was a homozygous insertion of one base (C) of unclear origin and 20 bases from intron 1. Both parents turned out to be heterozygous carriers of the same c.-197_90delinsCTGTACTTTCTCAGTTCACT mutation (fig. [2](#F2){ref-type="fig"}). This mutation was not found in the EXAC Browser or in the GalaxC™ Allele Frequency Database, which contains \>2.5 million unique Middle Eastern pathogenic mutations and variants.

Discussion {#sec1_3}
==========

This was a case of deletion in the *SIL1* gene that led to MSS in an Emirati child. The mutation is expected to result in the loss of the start codon and the first 30 amino acids of the protein, as well as the entire 5′ UTR, and part of the region upstream of it. The deleted sequence included the initiation codon as well as the ER targeting sequence. Most mutations so far detected in the *SIL1* gene leading up to MSS are concentrated in either intron 9 or exons 6, 9, and 10 \[[@B2],[@B6],[@B7]\]. It has been speculated that exons 6 and 9 play a pivotal role in mediating the interaction between BAP and BiP, and that exon 10 supports this interaction \[[@B2]\]. This view is supported by the fact that the key amino acid residues that are involved in the interaction between SIL1 and BiP are located within these regions \[[@B8]\]. We postulate that this mutated protein lacking the ER targeting sequence remains in the cytosol and is thereby unable to carry out the chaperoning activities required of it.

Conclusion {#sec1_4}
==========

This was a case of a mutation in the *SIL1* gene affecting the initiation codon and the ER targeting sequence that leads to a phenotype of MSS. Protein level studies would help in the further characterization of this mutation and to assess its functional impact.
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![Magnetic resonance imaging scan of the patient. The arrow indicates cerebellar atrophy, while the arrowhead points to the dilated 4th ventricle.](mpp-0025-0580-g01){#F1}

![Chromatograms of the patient (**a**), mother (**b**) and father (**c**) showing the indel mutation. **d** Schematic diagram showing the deletion in the context of the gene structure. The box with a red outline represents the deletion, while the shaded box with a green outline shows the ER signal sequence (colors refer to the online version only).](mpp-0025-0580-g02){#F2}
